T HE PASSAGE OF SUGARS across many cell membranes does not obey the laws of simple diffusion;
rather there appear to be more complicated processes involved. The sugar permeability of yeast cells (I), human erythrocytes (2) and ascites tumor cells (3) The specificity of the sugar transport system has recently been extended in studies with sacs of everted hamster intestine in vitro (I 6-18). The present work is still a further extension of these studies and utilizes a variety of derivatives of glucose, fructose and galactose. From the total of 4g compounds examined to date it is possible to give a more detailed description of the transport capacity of the small intestine.
METHODS
Golden hamsters weighing 80-150 gm were killed by a blow on the head and the entire small intestine washed out in situ with o. I 5 M NaCl. The intestine was removed from the animal and everted with a long stainless steel probe as previously described (I 0). Tied sacs of intestine (about 200 mg wet weight)
were prepared containing about I ml of the sugar solution to be tested. The sac was placed in a 5o-ml Erlenmeyer flask with 3-5 ml of Krebs-Henseleit bicarbonate saline (I g) containing the same sugar. The flask was gassed with 5% CO2 and g5 % 02 and incubated at 37' with shaking for 60 or go minutes. Following incubation the final volume within the sac was determined by weighing the sac before and after emptying.
Each sugar was tested in sacs from at least three hamsters. For each intestine a 'control' sac with glucose in the medium was incubated to make certain that the transport system was functioning. 
RESULTS
The results obtained with several of the sugar derivatives are given in figures 1-5. In each experiment the initial concentration of sugar was the same on the two sides of the intestinal wall. A fall in concentration on the mucosal side and rise on the serosal side indicated a net movement of sugar across the wall against a concentration gradient.
The volume changes on the two sides Compounds not transported
the position of the hydroxyl at carbon 4. When the four position of galactose contained a methyl group, 4-0-methylgalactose, transport also occurred ( fig. 3 ). The failure of transport of 6-o-methylglucose confirmed the previous work of Csaky with this compound. However, 6-deoxyglucose (I 7) and 6-deoxy-6-fluoroglucose were well transported ( fig. 4) . A summary of the results with other sugars is given in table 2.
Sugar utilization (or, more exactly, disappearance from the incubation medium) occurred with 3-deoxyglucose. The utilization of this sugar compared with glucose is shown in figure 5 . Paper chromatography of the final solutions did not reveal any other benzidinereacting material.
In five experiments with an initial concentration of from 5 to 8 mM, 20-60 % of the 3-deoxyglucose disappeared during the I -hour incubation.
DISCUSSION
One important criterion for active transport of a neutral molecule across a membrane is its movement against a concentration gradient.
The study of such a process in the case of the small intestine has been greatly simplified by in vitro preparations in which the composition of the solutions on both sides of the wall may be controlled.
To date, 4g different sugars or related compounds have been tested with everted sacs of hamster intestine.
The intestine shows a considerable degree of selectivity as only I 4 of the 4g sugars tested were transported 
